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(54) WESTOCO TYPE FUEL POMP 

(57) To; make a VVesco type fuel pump to supply 
pressure-ih^ toward;;a; fuel Injection valve 

with no time delay at a time of restarting an engjne vvith 
an excellent restarting pro which is 

rotated by ah electric motor (M) arranged within a motor . 
chamber (9) is arranged within a pump chamber (7) f a 
fuel- inflow passage (?) which .cpmrnunicates with the 
outside and a discharge hole (5) 
with the motor chamber (9) are open to the pump cham- 
ber (7), and the discharge hole (5) is provided with a fuel 
holding function which inhibits air from flowing into the 
motor chamber ^ at a time 

when the engine stops, i- . [■'" 



FIG. 1 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a fuel pump 5 
mounted on a motor vehicle, a motor cycle and the like, 
and more particularly to a Wesco type fuel pump which 
deliverfuel by generating a pressure difference between 
the front and the rear of a blade groove provided in an 
outer periphery of an impeller arranged within a pump to 
chamber by rotation of the impeller by means of an elec- 
tric motor, and increasing pressure of the fuel by contin- 
uously increasing the pressure difference. 

TECHNICAL BACKGROUND OF THE INVENTION 15 

[0002] A conventional Wesco type fuel pump Is shown 
in Japanese Unexamined Patent Publication No. 
7-197896. 

[0003] In accordance with this structure, the Wesco 20 
type fuel pump (hereinafter, simply referred to as a fuel 
pump) is constituted by a pump portion and an electric 
motor. 

[0004] A pump housing and a pump cover opposingly 
connected with the pump housing are arranged in a low- 25 
er side of a housing formed in a cylindrical shape, and 
these elements are arranged fixedly in a lower side of 
the housing. 

[0005] The cylindrical pump chamber is formed by a 
closed-end circular recess portion which is provided in 30 
the pump housing and has an open lower side, and a 
pump cover fiat portion which closes the circular recess 
portion. A fuel inflow passage being open downward 
and a discharge hole being open toward the inside of a 
motor chamber formed within the housing are formed in 35 
the pump chamber. An impeHer corresponding to a tur- 
bine vane formed in a disc shape is rotatably arranged 
within the pump chamber, a plurality of blade grooves 
communicating the top and back sides of the impeller 
are provided in an outer peripheral portion of the impel- 40 
ler, the impeller is connected to a rotating shaft of the 
electric motor arranged within the motor chamber, and 
the impeller rotates within the pump chamber on the ba- 
sis of the rotation of the electric motor. 
[0006] Further, a fuel flow passage which faces to the 45 
blade grooves of the impeller, is open to the inside of 
the pump chamber and is in a circular arc shape is pro- 
vided in a depressed shape in a lower surface of the 
pump housing forming the pump chamber, and the dis- 
charge hole is provided so as to be open to the fuel flow 50 
passage in a terminal end portion in a rotational direction 
of the impeller. On the other hand, a fuel flow passage 
which faces to the blade grooves of the impeller, is open 
to the inside of the pump chamber and is in the circular 
arc shape is provided ir) a depressed shape in an upper 55 
surface of the pump cover forming the pump chamber, 
and the fuel inflow passage is provided so as to be open 
to the fuel flow passage in a starting end portion in the 



rotational direction of the impeller. 
[0007] In accordance with the fuel pump mentioned 
above, an electric current is applied to the electric motor 
and the electric motor is rotated, whereby the impeller 
rotates within the pump chamber, and a pressure differ- 
ence is generated between the front and the rear of the 
blade groove of the impeller. The fuel is sucked into the 
pump chamber including the fuel flow passage through 
the fuel inflow passage by repeating the action men- 
tioned above by means of a lot of blade grooves, and 
the pressure increased fuel is discharged from the pump 
chamber into the motor chamber via the discharge hole. 
[0008] Further, the pressure increased fuel supplied 
within the motor chamber opens a check valve within 
the fuel discharge passage being open to the upper por- 
tion of the housing on the basis of the fuel pressure, and 
is supplied toward an external fuel injection valve. 
[0009] On the other hand, in the Wesco type fu*^ 
pump mentioned above, there is provided with an. t 
bleeding hole for preventing a vapor lock within the 
pump chamber, and this structure is disclosed in Japa- 
nese Unexamined Patent Publication No. 9-209864. 
[0010] In this case, an upper side of the air bleeding 
hole is formed so as to be open to the pump chamber 
via the fuel flow passage provided in the pump cover, 
and a lower side thereof is provided so as to be open 
outward from the pump cover. 

[0011] Accordingly, a vapor generated within the 
pump chamber is discharged out of the pump chamber 
via the air bleeding hole together with the pressure in- 
creased fuel (corresponding to only a small part of the 
fuel) within the pump chamber, and it is possible to pre- 
vent the vapor lock from being generated within the 
pump chamber. 

[0012] In accordance with the conventional Wesco 
type fuel pump mentioned above, in the case that the 
fuel pump is arranged within the fuel tank, and a fuel 
liquid surface formed within the fuel tank is lower th£. 
an opening of the fuel inflow passage formed in the 
pump cover, the following problems are generated. . 
[001 3] In the case that the fuel pump is stopped in ac- 
cordance with an engine stop in the state mentioned 
above, the check valve within the fuel discharge pas- 
sage provided in the upper portion of the housing auto- 
matically closes the fuel discharge passage on the basis 
of a disappearance of the fuel pressure applied outward , 
and prevents the fuel within the downstream side of the 
fuel pipe than the check valve from flowing back toward 
the inside of the fuel pump. 

[0014] On the other hand, in the state mentioned 
above, the fuel liquid surface within the fuel tank exists 
at a lower position than the lower opening of the fuel 
inflow passage and the lower opening of the air bleeding 
hole, whereby the air existing above the fuel liquid sur- 
face flows into the pump chamber from the air bleeding 
hole, and the fuel existing within the pump chamber is 
discharged into the fuel tank via the fuel inflow passage. 
Further, the air flowing into the pump chamber in the 
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manner mentioned above flows into the motor chamber 
via the blade grooves of the impeller, the fuel flow pas- 
sage of the pump housing and the discharge hole, the 
air is repiaqed by tb6 fuel within the motor chamber grad- 
ually, and the fuel within the motor chamber is dis- 
charged into the fuel tank via the discharge hole, the 
pump chamber and the fuel inflow passage. 
[0015] ;jri;^ mentioned 
above, there is a risk that the motor chamber becomes 
empty without fuel in accordance with a passage of time 
after the engine stops. /; / 
[0016] Further; in the case that the engine starting op- 
eration is again carried out and the fuel pump is driven, 
In the state of no fuel within the motor chamber, the fuel 
dischargecj from the pump chamber via the discharge 

; hole first fills up the motor chamber with the fuel so as 
to increase the pressure, and is thereafter supplied to- 
ward the fuel injection valve from the fuel discharge pas- 

' sage. . ; •-'?;;' — . : • : ' ' ' 

10017] : A remarkable matter here is that a volumetric 
capacity of the motor chamber is far larger than a volu- 
metric capacity of the pump chamber! In other words, 
the motor chamber having the larger volumetric capacity 
is first filled with the fuel upon restarting the engine, 
time is i^iiir^u 

chamber is increased, and the fuel supply to the fuel in- 
jection valve is delayed, so that there is a risk that ah 
gcrod re^n^g^ 
^018] : Fun^ 

ranged within the various fuel tanks, the fuel pump may 
\ be arranged in all directions such as in a vertical direc- 
tion, a diagonal direction and a horizontal^ irectibn in 
view of a layout of the fuel pump! Therefore, differences 
occur in an air inflow into the, pump chamber from the 
air bleeding hole according to the various arrangement 
states mentioned above, residual fuel [ within the pump 
chamber is.uheven; and it is impossible to obtain a sta- 
ble engine restarting property. 
[0019] Qn the other hand, in accordance 
nese Unexamined Patent No: 2b()i-27i60, 

there is disclosed a structure in which the check valve 
is arranged in the discharge hole, and the pressure with- 
in the motor chamber is held at a time when the fuel 
pump is stopped. However, in accordance with this 
structure, the number of parts and assembling man-, 
hours are increased, whereby it is impossible to reduce 
,; a h^nufacturing cost, and It is hard to design the ar- 
rangement of the check valve within a narrow discharge 
hole. * , 

SUMMARY OF THE INVENTION 

[0020] A Wesco type fuel pump in accordance with 
the present invention is made by taking the problems 

of the present invention is ^ 

pump which can immediately supply fuel pressured in- 
creasedly by a fuel pump toward a fuel injection valve 
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particularly upon restarting an engine after stopping the 
engine, and can obtain an improved and stable engine 
restarting property. 

[0021] In order to achieve the object mentioned 
above, in accordance with a first aspect of the present 
invention, there is provided a Wesco type fuel pump 
comprising: 

00 

a pump chamberwhich isfbrmed of a pump housingppj 
and a pump cover covering the pump housing; (J) 

an impeller which is rotatably arranged within the^ 
pump chamber, is rotated by an electric motor within< 
the mptor chamber, and is provided with a plurality^ 
of blade grooves communicating the top and back^ 



sides in an outer periphery thereof; and 



03 



a discharge hole which has a fuel flow passage pro- fTl 



vided in a depressed shape in a peripheral direction 



20 



o 



25 



along the blade grooves of the impeller on a lower >s 
■ surface facing to the pump chamber of the pump « 
housing, aind is fprmed in a terminal end portion in ^ 
a rotational direction bf the impeller so as to com- 
municate the pump chamber with the motor cham- 
ber, . Vf ';. ' / ■ ""*'." ". •• 

wherein the discharge hole is provided with a fuel 
holding function of inhibiting air from flowing into the mo- 
tor chamber from the pump chamber on the basis of sur- 
face tension of the fuel, at a time when the fuel pump is 
stopped. 

[0022] Further; in accordance with a s^nd asp of 
the present invention, in addition to the first aspect men- 
tioned above, the discharge hole is open in the lower 
surface of th&$^ ; 
to the pMmp chamber. 

[0023] . Fufthe^lh accordance with a third aspect of 
the present invention, in addition to the first aspect men- 
tioned above, an opening area of the discharge hole is 
made.sm|n^ 

" tion of th^imi>elieiv ^ :' ; ••:^'••^..;^ : ,•'''• v ■^:'.• 
[0024] „ Further, (n accordance with a fourth aspect of 
the ^res^^entlpj^ aspect 
mbn%on^d ;^y£ j th^ a similar 

shape to the discharge hole. 

[0025] In accordance with the first aspect of the 
present invention, in a state in which the fuel within the 
pump chamber is dischaf^ed ^ 
inflow passage and the air is flowed into the pump cham- 
ber; at a time when the fuel pump is stopped in accord- 
ance with the en^ the fuel 
holding function caused by the surface tension of the 
fuel within the motor chamber is formed in the opening 
end portion to the pump chamber corresponding to the 
ambient air side of the discharge hole 
[0026] In accordance with the stmcture, since the in- 
flow of the air which is going to move toward the inside 
of the motor ch^m 
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ber is inhibited by the fuel film formed by the surface 
tension, the replacing operation between the air and the 
fuel within the motor chamber does not occur, the fuel 
within the motor chamber is not discharged into the fuel 
tank via the discharge hole, the pump chamber and the $ 
fuel inflow passage, and it is possible to reserve and 
hold the fuel within the motor chamber. Accordingly, no 
delay is caused in the fuel supply toward the fuel injec- 
tion valve at a time of restarting the engine, and it is pos- 
sible to obtain an improved engine restarting property. n> 
[0027] Further, in accordance with the second aspect 
of the present invention, since the lower end of the dis- 
charge hole is open in the lower surface of the pump 
housing with the step portion, the fuel film is not brought 
into contact with the impeller arranged within the pump is 
chamber even in the case that the fuel film is formed by 
the surface tension in the lower end of the discharge 
hole so as to be curved downward. Accordingly, it is pos- 
sible to securely form the fuel film. 

[0028] Further, in accordance with the third aspect of 20 
the present invention, since the opening area of the dis- 
charge hole is formed narrower toward the front side in 
the rotational direction of the impeller, the fuel film is 
formed from the narrower portion, so that it is possible 
to securely form the fuel film. 25 
[0029] Further, in accordance with the fourth aspect 
of the present invention, since the step portion is formed 
in the similar shape to the discharge hole, it is possible 
to make the step portion compact. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] 

Fig. 1 is a vertical cross sectional view of a Wesco 35 
type fuel pump in accordance with the present in- 
vention; 

Fig. 2 is a plan view of a pump housing used in Fig. 
: 1 as seen from the lower side; 40 

Fig. 3 is a vertical cross sectional view of a main 
portion along a line X-X in Fig. 2; and 

Fig. 4 is a plan view of a pump coyer used in Fig. 1 *s 
as seen from the upper side. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

50 

[0031] A description will be given below of an embod- 
iment of a Wesco type fuel pump in accordance with the 
present invention with reference to Fig. 1. 
[0032] Reference numeral 1 denotes a tubular hous- 
ing which is open in upper and lower sides. The upper 55 
opening is dosed by a first closing member 2A and a 
second closing member 2B. 

[0033] Specifically, the first closing member 2A and 



the second closing member 2B are arranged so as to 
be brought into contact on an upper locking step portion 
1A of the housing 1, and an upper end of the housing 1 
is caulked inward toward a shoulder portion of the sec- 
ond closing member 2B. Further, a fuel discharge pas- 
sage 2C, in which a lower end is open to the inside of 
the housing 1 and an upper end is open upward, is 
formed in the first and second closing members 2A and 
2B, and a pressure response type check valve 2D which 
opens the fuel discharge passage on the basis of the 
fuel pressure applied upward from the lower side is ar- 
ranged in the fuel discharge passage 2C. 
[0034] Further, a bearing G which rotatably supports 
an upper end of an electric motor mentioned below is 
arranged in the center of the first closing member 2A, 
and a power source connector 2E for feeding a power 
to an armature of the electric motor from the external is 
provided in the second closing member 2B. 
[0035] Further, the lower opening of the housing 1 . 
closed by a pump housing 3 and a pump cover 4. 
[0036] The pump housing 3 is well shown in Fig. 2, 
and is described with using Fig. 1 together. 
[0037] The pump housing 3 is formed in a solid cylin- 
drical shape, and is structured such that a circular re- 
cess portion 3Bf is provided upward from a lower end 
3A, and the bearing G is arranged within a through hole 
in a center portion thereof. 

[0038] Further, a circular arc fuel flow passage 3D is 
provided in a depressed shape in a lower surface 3C of 
the recess portion, and a discharge hole 5 is provided 
through in a terminal end portion 3E of the fuel flow pas- 
sage 3D in a rotational direction A of the impeller men- 
tioned below so as to penetrate from the lower surface 
3C side toward an upper surface 3F. 
[0039] The discharge hole 5 is well shown in Fig. 3. 
[0040] The pump cover 4 is well shown in Fig. 4, and 
is described with using Fig. 1 together. 
[0041] The pump cover 4 is formed in a solid cylindi 
cal shape, and has a flat surface 4A, which is brought 
into contact with the lower end 3A of the pump housing 
3 so as to close the opening of the recess portion 3B, in 
an upper portion thereof. A fuel flow passage 4B oppos- 
ing to the fuel flow passage 3D of the pump housing 3 
is provided in a depressed shape in the flat surface 4A, 
and a fuel inflow passage 6 open toward the outside of 
the pump cover 4 is provided in a starting end portion 
4C of the fuel flow passage 4B in the rotational direction 
A of the impeller mentioned below. . 
[0042] Further, reference symbol 4D denotes an air 
bleeding hole open toward the outside of the pump cov- 
er 4 from the fuel flow passage 4B. 
[0043] In this case, Fig. 2 is a plan view of the pump 
housing 3 arranged in the manner shown in Fig. 1 as 
seen from the lower side, Fig. 3 is a vertical cross sec- 
tional view of a main portion along a line X-X in Fig. 2, 
and Fig. 4 is a plan view of the pump cover 4 arranged 
in the manner shown in Fig. 1 as seen from the upper 
side. 
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[0044] Further, the pump housing 3 is arranged so as 
to be brought into contact with the lower locking step 
portion 1B of the housing i, and the flat surface 4A of 
the pump cover 4 is arranged so as to be brought into 
contact with the lower end 3A of the pump housing 3, 
and the lower end of the housing I ts caulked inward 
toward the shoulder portion of the pump cover 4 in this 
state; whereby the pump housing 3 and the pump cover 
4 are arranged so as to be fixed to the lower end of the 
housing 1. '. . . 

[0045] In accordance with the structure mentioned 
above, the circular recess portion 3B of the pump hous- 
ing 3 is closed by the flat surface 4A pf the pump cover 
4 so as to form the pump chamber 7, and the impeller 
8 is rotatably arranged within the pump chamber 7. 
[0046] The impeller 8 is provided with a plurality of 
blade grooves 8A which communicate the top and back 
sides of the impeller 8 and face to the fuel flow passage 
3D of the puriip housing 3 and the fuel flow passage 4B 
of the pump cover 4, oh art outer periphery thereof, and 
a segmental hole 8B formed in a D shape is provided 
through in the center thereof. 

[0047] On the other; hand, a motor chamber 9 is 
formed within the housing 1 between the first closing 
member ^ and th^ ah electric 

motor M is arranged within the motor chamber 9^ 
■ [0048] : ' the; eip^c; mbtor M is constituted by an ar- 
mature ;1d,ai rotating shaft 11 fixedly provided through 
the center of the armature 1 0, arid a pair of permanent 
magnets 1 2 facing to an outer periphery of the armature I 
10,: ry-- : \ ^J^^^^ ; %7^^l * V. -' : :7' : . 
[004I9J FMr^eri an tipper^ of the rotating shaft 11 
is rotatably suppprted 6 of the first closing 

member?A, a lower side of the rotating shaft 11 is ro- 
tatably supported to the bearing G of the pump housing 
3, and the D^cut portion /II A in a lower end of the rotat- 
ing shall 

impeller 8 so as to be engaged. ' ft ; 7 
[0050] Accordingly, when the electric power is fed to 
the armature 10 via a connector 2E and the electric mb-j 
tor M is rotated, the impeller 8 is synchronously rotated 
by a rotating force applied from the rotating shaft 11 . The 
fuel is^uck^ Into the fubl 

inflow passage 6 in accordant with the ro^ of ther 
impeller jE^thin the pump chamber^ The liiel pres-^. 
sured increasedly y^thin the p^ ^^mber^ 7 is sup- I 
plied Into the motor chamber 9 via the discharge hole 5, 
and the fuel 5 within the motor chamber 9 is supplied tor 
ward an external fuel injection valve (not shown) via the 
fuel discharge passage 2C. ; _ 7 
[0051] In this case, in accordance with the fuel pump 
of the present invention, the discharge hole 5 is provided 
with the fuel holding, function obtained by the fuel film 
caused by the surface tension of the fuel at a time when 
the fuel pump is stopped, - t- 
[0052] In otherwordsj when the fuel pump is stopped, 
the fuel remaining within the pump chamber 7 is cjis- 
I to the external from the fuel inflow passage 6 
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by the air flowing into the pump chamber 7 from the air 
bleeding hole 4D, and the pump chamber 7 becomes 
empty. 

[0053] Paying attention to the discharge hole 5 in the 
state mentioned above, the lower end 5A of the dis- 
charge hole 5 is open so as to face to the pump chamber 
7 in which no fuel but air exists, and on the other hand, 
the fuel continuous with that in the motor chamber 9 ex- 
ists in the discharge hole 5, whereby the fuel film F serv- 
ing as the fuel holding function applied by the surface 
tension of the, fuel is formed. In the lower end 5A of the 
discharge hole 5. This structure can be understood by 
Fig/3: V; ...ft*/: 
[0054] ; Further/since the fuel film F serving as the fuel 
holding function is formed in the discharge hole 5, the 
air existing withjn the pump chamber 7 can not flow into 
the motor chamber 9 via the discharge hole 5 due to the 
resistance of the fuel film F, and the replacing operation 
between the air and the fuel within the motor chamber 
9 is not CTrri^ out/ Accbrdingly. the fuel reserving within 
the motor chamber 9 is inhibited from being discharged 
to the butside via the di^arge hole 5, the pump cham- 
ber 7 and the fuel inflow passage 6. 
[0055] In this case, It is necessary that the discharge 
hole 5 secures a desired pump discharge amount in ad- 
dition to the fuel holding function mentioned above. For 
example; a fuel pump for a compact car of about 660 cc 
engine displacement requires a pump discharge 
amount ,of r 6^ impeller 8 

having a diameter of 33.6 mm, a thickne^ of 3.8 mm, 
and forty six blade grooves 8A, in the fuel pump, the fuel 
holding function caused by the surface tension of the 
fuel, and the desired pump discharge amount can be 
obtained by setting a transverse cross sectional area of 
the discharge hole 5 to be 7.884 mm 2 

. [0056] jh th!s; case; the tumeric values mentioned 
above ar£ oh^ arid the discharge 

\ holei ^h;jte s^ ^ so as 

to have bom the purTir>^^arge amount, and the fuel 
holdir^ttrti^n Bf^^ 

^surfao8;tension'c^ 

. [OT57] ^ Mmention F serv- 

ing as the fuel holding function is formed in the discharge 
hole S. ata flm pump, the fuel within 

the motor chamber 9 does not flow out to 'the e>dferhal 
even at a time when the en it is pos- 

sible to ^tinuouslyrw^r^ 

motor chamber 9, Accordingly^ In the case that the elec- 
tric motor M Is driven at the time of restarting the engine 
fror^to^ 

stole to supply the fuel which is continuously reserved 
within the motor Camber 9, toward the fuel injection 
valve (not shown) via the fuel discharge passage 2G, as 
soon as the pump chamber 7 having a far small volu- 
metric capacity is filled with the fuel, so that it is possible 
to restart the engine with no time delay 
[0058] FUrth^iV^el fuel film F formed In the discharge 
hole 5 is not changed even in the base that the arrange- 
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ment state of the fuel pump is changed. It is possible to 
always reserve and hold the fuel within the motor cham- 
ber 9 at a time when the fuel pump is stopped, without 
relation to the arrangement state of the fuel pump. 
[0059] Accordingly, it is possible to always restart the 5 
engine with no time delay, without relation to the ar- 
rangement state of the fuel pump. 
[0060] Further, in accordance with the present inven- 
tion, since the fuel film F formed in the discharge hole 
provided in the fuel pump is utilized as the fuel holding 
function, it is not necessary to use new parts. 
[0061] Accordingly, it is unnecessary to increase the 
number of the parts and the number of the assembling 
man-hour, it is unnecessary to check to warrant a dura- 
bility caused by increasing the constituting parts, it is 
extremely easy to apply to the conventional fuel pump 
and it is possible to inhibit a manufacturing cost from 
being increased. 

[0062] Further, the lower end 5A of the discharge hole 
5 is open to the lower surface 3C of the pump housing 
3 with the step portion 5B expanded sideward, and the 
impeller 8 arranged within the pump chamber 7 is not 
brought into contact with the fuel film F at a time when 
the fuel film F is formed in the lower end 5A of the dis- 
charge hole S due to the surface tension of the fuel, 
whereby it is possible to more securely form the fuel film 
F. 

[0063] In the present embodiment, the step portion 5B 
is provided to be depressed in the upper side from the 
upper portion 3G of the fuel flow passage 3D in the hous- 
ing 3, and this structure is clearly shown in Fig. 3. 
[0064] In brief, the step portion 5B performs the func- 
tion of preventing the fuel film F formed in the lower end 
5A of the discharge hole 5 from being in contact with the 
other members. . 

[0065] Further, in the case that the opening area of 
the discharge hole is made smaller toward the front side 
in the rotational direction A (a clockwise rotational direc- 
tion in Fig, 2) of the impieller 8, it is possible to further 
securely form the fuel film F. 

[0066] The opening area of the discharge hole 5 is 
formed tapered toward the front side in the rotational di- 
rection A in Fig. 2, the fuel film F caused by the surface 
tension of the fuel Is first formed in the leading end por- 
tion of the tapered discharge hole 5, and the fuel film F 
is formed by growing toward the rear end portion of the 
discharge hole 5. In other words, the fuel film F formed 
at an early stage in the leading end portion of the tapered 
discharge hole 5 is immediately expanded like as rip- 
pling all over the discharge hole 5. . 
[0067] Further, in the case that the step portion 5B 
mentioned above is formed in the similar shape to the 
shape of the discharge hole 5, an approximately even 
escape portion B can be formed for the fuel film F formed 
in the lower end 5A of the discharge hole 5, so that it is 
possible to further securely inhibit the impeller 8 from 
being brought into contact with the fuel film, and it is ef- 
fective to form and hold the fuel film F. 



[0068] Further, in accordance with the structure men- 
tioned above, it is possible to form a cast pin corre- 
sponding to the discharge hole 5 in a similar shape to a 
cast pin corresponding to the step portion 5B, at a time 
of forming the pump cover 4 in accordance with an in- 
jection molding, so that it is possible to easily manufac- 
ture the cast pins. 

[0069] As mentioned above, in accordance with the 
Wesco type fuel pump of the present invention, since 
the fuel holding function for inhibiting the air from flowing 
into the motor chamber from the pump chamber due to 
the surface tension of the fuel at a time when the fuel 
pump is stopped, Is provided in the discharge hole pro- 
vided in the pump housing which communicates the 
pump chamber with the motor chamber, the fuel re- 
served within the motor chamber is not discharged into 
the fuel tank through the fuel inflow passage on the basis 
of the fuel film which is formed in the discharge hole 
the surface tension of the fuel and has the fuel holdii ^ 
function, at a time when the engine is stopped and the 
fuel pump is stopped, even in the case that the fuel pump 
is arranged within the fuel tank, and the fuel liquid sur- 
face within the fuel tank is lower than the opening of the 
fuel inflow passage formed in the pump cover. 
[0070] Accordingly, it is possible to immediately re- 
start the engine with no time delay at a time of restarting 
the engine, and it is possible to stably restart the engine 
even in the different arrangement states of the fuel 
pump. 

[0071] Further, since the discharge hole itself is pro- 
vided with the fuel holding fijnction, it is possible to in- 
hibit the manufacturing cost from being increased with- 
out requiring any specific new parts, and it is possible 
to extremely easily apply to the conventional fuel pump. 
[0072] Further, in the case that the lower end of the 
discharge hole is open to the lower side of the pump 
housing with the step portion, the fuel fiim formed in th^ 
lower end of the discharge hole is not broken by the ot. 
er members, and it is possible to stably form and main- 
tain the fuel film. 

[0073] Further, in the case that the opening area of 
the discharge hole is formed smaller toward the front 
side in the rotational direction of the impeller, it is pos- 
sible to immediately and securely form the fuel film in 
the lower end of the discharge hole. 
[0074] Further, in the case that the step portion 
formed in the lower end of the discharge hole is formed 
in the similar shape to the shape of the discharge hole, 
it is possible to form the even escape portion with re- 
spect to the lower end of the discharge hole, it is possible 
to securely form and hold the fuel film, and it is possible 
to inexpensively form the step portion. 
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1 . A Wesco type fuel pump comprising: 
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a pump chamber which is formed of a pump 
housing and a pump cover covering the pump 
housing; 

an impeller which is rotatably arranged within 5 

the pump chamber _ 
tor within the motor chamber, and is provided m 
with a plurality of blade grooWs communicating \jy 
the top and back sides in an outer periphery — H 

thereof; and 10 '■ ^ 

a discharge hole which has a fuel flow passage ^> 
provided in a depressed shape in a . 



... _. w .. ■■ ■ 

ber of the pump housing, and is formed in a ter- . JJj 



15 



- . minal end portion in a rotational direction of the 
impeller so as to communicate the pump cham- 
ber with the motor chamber, 

" wherein said discharge hole (5) is provided 
with a fuel holding function of inhibiting air from flow- 
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ber (7) on the basis of surface -tension of the fuel, 
at a time when the fuel pump is stopped- 25 

2. A Wesco type fuel pump as claimed in claim 1, 
wherein said discharge hole is [open in the lower 
surface (3C) of the pump housing (3) with a step 

: y : 36 . 

3. A Wescci type fuel pump as claimed in cliaim 1, 
wherein an opening area of said discharge hole is 
made smaller toward the front side in a rotational 
direction of the impeller 35 

4. A VVesco type fuel pump as claimed in claim 2, -r \ 
wherein said step portion is formed in a similar > 
shape to the discharge hole 



46 



50 



55 



7 



BEST AVAILABLE COPY 

EP 1447 554 A1 



FIG.1 

2C 




Q 



BEST AVAILABLE COPY 

EP 1 447 554 A1 



FIG. 3 



3F 5 




5 A 



EP 1 447 554 A1 



(ED 




11 



BEST AVAILABLE COPY 



EP1 447 554 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/12120 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 7 F02M37/08, F02M37/10, F04D5/00, F04D13/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 1 F02M37/08, F02M37/10, F04D5/00, F04D13/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP 2001-27160 A (Robert Bosch GmbH.), 
30 January, 2001 (30.01.01), 
Full text; all drawings 

& FR 2795775 A & DE 19930284 A 

& BR 2273 A & CN 1292456 A 

& OS 6394774 B 

JP 7-55130 A (Matsushita Electric Industrial Co., 
Ltd.) , 

03 March, 1995 (03.03.95), 
Full text; all drawings 
(Family: none) 



1/3 
2,4 



1,3 
2,4 



JP 2000-329085 A 
28 November, 2000 
Figs. 2, 5 
& DE 10024741 A 



(Aisan Industry Co., Ltd.), 
(28.11.00), 

& US 6336788 B 



Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the an which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim (s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"Of document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention . 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Pate of the actual completion of the international search 
17 February, 2003 (17.02.03) 



Date of mailing of the international search report 
04 March, 2003 (04.03.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



